Abstract-The work in this paper a simulation of two-dimension 
I. INTRODUCTION
-D OCDMA emerging research attracts huge research interest, it offers a large optical fiber bandwidth and flexibility of high speed access, dynamic bandwidth assignment and high security [1] . The challenges that can see in OCDMA system are improved cardinality, suppress phase induced intensity noise PIIN, and mitigate multiple access interference MAI [2] . However a proper design of 2-D OCDMA could result in auto-correlation with minimum or zero side lobe and cross-correlation small than 1-D OCMA [3] .
The high weight and short length result in a high signal to noise ratio (SNR) and low BER therefore various 2-D OCDMA techniques have been developed in designing the code sequences with emphasizing on specific code properties, headed for suppressing interferences and enhancing BER [4] . 2-D wavelength-time OCDMA system is anticipated to be an alternative to the next generation OCDMA system [5] . There are some factors contributing towards improvement OCDMA code sequences system performance, cross-correlation and auto-correlation properties, detection technique and BER and important to mention that the increment in code weight will improve the correlation properties, SNR and BER [5] .
Many new 2-D OCDMA codes have been developed such as 2-D Hybrid FCC MDW code, which has a good correlation properties, and have ability to suppress MAI [6] , Choe code, which possessed larger capacity and good spectral efficiency [7] , 2-D Perfect Difference (PDC), eliminate the MAI and improve the system performance by suppressing the PIIN [8] . 2-D MDW code which have fixed in-phase spectral crosscorrelation equal to '1' signature sequences to reduce the effect of PIIN and removing MAI and offers an enhanced performance for the family of MDW codes [9] . 2-D MDW code is envisioned as a possible solution to overcome the limitation of 1-D wavelength -time OCDMA codes that improved a high numbers of users a result BER improvement [10] .
The structure of this paper is starting with 2-D MDW code construction in section 2, section3 will be the crosscorrelation of the code. The system setup in section and simulation result in section 4.finally the conclusion in section 5. 
II. ESSENTIAL
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2-D MDW CODE CROSS-CORRELATION
When g≠0 ∩ h≠0;
indicates the specific relationships . Cross-correlation function can be written by using 
IV. 2-D MDW CODE SIMULATION SETUP AND RESULTS
The result of simulation for the 2-D MDW OCDMA system compared with 2-D PDC OCDMA of four users and eye pattern are shown in the figures below. The wavelength chip is set to an increment of 0.8 nm spectral width, with varied data rate for as distance varied using ITU-TG.652 standard single mode optical fiber and the attenuation α (i.e., 0.2dB/km). The performance is measured based on the BERs and eye pattern analysis. As we varied the system, data rate of 622 Mbps and 1 Gbps with fiber length from 5 km to 30 km for four users. Fig.2 shows the eye diagram for the 2-D MDW code with data rate of 1Gbps where the BER=7 × 10ˆ-17 for the same transmission distance and using of AND-Subtraction detection technique. As the bit rate increases the vertical distance between the top of the eye opening and maximum signal level gives the degree of distortion. The more the eye closes, the more difficult it is to distinguish between 1s and 0s in the signal.
In figure 3 the simulation results depend on the relation between the data bit rate and the transmission distance at data bit rate of 622 Mbps the 2-D MDW OCDMA system can reach 20 km below 10 
V. CONCLUSION
Resolution can be made from the simulation for 2-D MDW improved the good performance at high bit rates with different optical fiber length and receive power that can be -20 dBm comparing with 2-D PDC. 2-D PDC code code has a good performance simulation analysis and in-phase crosscorrelation code sequences are exactly one, but has disadvantage it's required lengthy code as the number of the user increases. 2-D MDW result's scheme has better tolerance to PIIN, the code properties restrain the system degradation.
